Kinetic determination of parasite number per vacuole accurately reflects parasite replication over time as vacuoles-containing parasites do not fuse with one another. Isolation of murine bone marrow-derived macrophages, preparation of conditioned L929 cells for collection of macrophage colony-stimulating factor, and staining for fluorescence microscopy included in the protocol has broad applicability. This protocol works well for pathogens like Toxoplasma gondii that reside in vacuoles that do not fuse with one another and that can be visualized by microscopy. *Authors Emma Iaconetti and Brian Lynch contributed equally to the paper.
5. Remove the media and rinse the chamber slides with fresh D10 medium to remove any remaining extracellular parasites. In the absence of stimuli, add 250-300 μl of fresh D10 media to chamber, replace cover and incubate in humidified 5% CO2 incubator at 37 °C.
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Do not let the cells in the chamber slide become dry at any point in the protocol as it will kill the parasites and host cells.
If applicable, activate cells by dilution of stimulating agent or inhibitors in fresh D10
medium (250-300 μl/chamber).
a. To activate macrophages, add LPS (10 ng/ml) and/or recombinant murine IFN-γ (100 U/ml).
b. To inhibit iNOS while activating macrophages, add LPS (10 ng/ml), recombinant murine IFN-γ (100 U/ml), and aminoguanidine (1 mM).
c. To challenge with the NO-donor sodium nitroprusside (SNP) add 100 μM of SNP.
d. Macrophages can also be pre-activated up to 24 h prior to parasite invasion versus after parasite invasion although the effect on parasite replication is likely to be different as macrophages activated after parasite invasion are generally more permissive for parasite growth.
7. Incubate for 24 h in a humidified incubator 37 °C and 5% CO2. If rate of parasite proliferation or doubling time needs to be determined kinetics can be performed instead of a single end point ie 6, 12, 24 and 36 h post parasite challenge. 4. Freeze in 40 ml aliquots in a 50 ml centrifuge tube prior to use (supernatant expands in freezer so centrifuge tube should not be too full prior to freezing).
Protocol for bone marrow isolation and bone marrow macrophage differentiation (use sterile technique)
1. Sacrifice mouse by CO2 inhalation.
2. Sterilize the abdomen and hind legs with 70% ethanol.
3. Make an incision in the midline of the abdomen being careful not to penetrate the peritoneum. Pull back the skin above the peritoneum to fully expose the hind legs (both femur and tibia).
4. Using sterile small dissecting scissors and forceps clean the femur and tibia of all muscle tissue. Separate the femur and tibia from the mouse by cutting at the hip and knee joint and knee and ankle joint and place in sterile petri dish containing 10 ml of sterile DPBS.
Bones can be further cleared of muscle tissue at this point if needed.
5. Cut at the end of both sides of the femur and tibia just enough to expose the bone marrow within.
6. Fill a 10 ml syringe with a 25-gauge needle with 10 ml of DPBS. Insert needle into one end of the femur or tibia while holding bone firmly with forceps and flush bone marrow into a 50 ml centrifuge tube.
7. Pipet the bone marrow cells up and down to disperse into a single cell suspension.
8. Count the cells with a hemocytometer and adjust the concentration to 2 x 10 6 cells/ml in BMC media.
9. Plate 10 ml of cells in each sterile bacteriological petri dish. The brand of bacteriological petri dish is important as macrophages adhere too tightly for easy removal on some brands and on tissue culture treated plastic.
10. Incubate cells in a humidified incubator with 5% CO 2 at 37 °C for one week. On day 5 add an additional 10 ml of BMC media to the media already in the petri dish. This is to provide fresh M-CSF but to leave in any macrophage-derived growth factor already produced by the macrophages in the petri dish.
11. For macrophage removal remove supernatant and rinse the macrophages in the petri dish twice with DPBS without calcium and magnesium. Add 5 ml of DPBS without calcium and magnesium and place cells at 4 °C or in a refrigerator for 15-20 min. Use a sterile transfer pipette or serological pipette to dislodge macrophages off the petri plate (hold plate at slant and flush bottom of the plate. Successful dislodgement of macrophages will be visible as obvious clearance of cells from bottom of plate.
12. Pipette macrophage-containing supernatant in 50 ml centrifuge tube and centrifuge at 1,500 rpm (453 rcf) for 10 min. Pour off supernatant and resuspend pellet in 10 ml of D10 media. Count cells using a hemocytometer and adjust to a concentration of 3 x 10 5 cells per ml. Add 250-300 μl to each chamber of an 8 well chamber slide. Replace cover that
